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The challenge of high-throughput finishing is being addressed at LANL by
integrating sequencing strategies, information management system, automation
and personnel organization. The personnel are organized into specialized
teams; Informatics, Subclone Re-Array, Template Preparation, Template
Labeling, Oligonucleotide Synthesis, DENS, Sequencing, Subcloning, End
Sequencing, and Gap Closure. Specialized teams have proven to be a more
productive finishing process configuration relative to the "one person - one
project" configuration. All samples are handled in a 96 or 384 well format.
Library re-array is done using Genetix Q-Bot or Packard MultiProbe robots.
Template purification using a solid-phase reversible immobilization (SPRI)
method features Robbins Hydra and TiterTek MultiDrop automations. Thermal
cycling is done in 384 well format using MJ Research Tetrad. Primer

synthesis is done in 96 well format using a Mermaid oligonucleotide
synthesizer or differential extension with nucleotide subsets (DENS).

Labeling reactions include Big Dye terminator, Big Dye primer, and Big Dye
dGTP terminator chemistries. Labeled template is run on capillary ABI
PRISM(r) 3700 DNA Analyzers in a 384 well format. The teams are coordinated

by instructions generated by an information management system (see LANL
finishing abstract, Mundt et al.).
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Abstract

The challenge of high-throughput finishing is being addressed at LANL
by integrating sequencing strategies, information management system,
automation and personnel organization. The personnel are organized
into specialized teams; Informatics, Subclone Re-Array, Template
Preparation, Template Labeling, Oligonucleotide Synthesis, DENS,
Sequencing, Subcloning, End Sequencing, and Gap Closure. Special-
ized teams have proven to be a more productive finishing process con-
figuration relative to the "one person - one project" configuration. All
samples are handled in a 96 or 384 well format. Library re-array is
done using Genetix Q-Bot or Packard MultiProbe robots. Template
purification using a solid-phase reversible immobilization (SPRI) meth-
od features Robbins Hydra and TiterTek MultiDrop automations. Ther-
mal cycling is done in 384 well format using MJ Research Tetrad.
Primer synthesis is done in 96 well format using a Mermaid
oligonucleotide synthesizer or differential extension with nucleotide
subsets (DENS). Labeling reactions include Big Dye terminator, Big
Dye primer, and Big Dye dGTP terminator chemistries. Labeled tem-
plate is run on capillary ABI PRISM(r) 3700 DNA Analyzers in a 384
well format. The teams are coordinated by instructions generated by

an information management system (see LANL finishing abstract,
Mundt et al.).

emplate Re-Array

EHOEI

Template Re-Array is the critical to maintaining the flow of the finish-
ing process. 384 well microtiter plates containing all subclones for
each BAC project are shipped to LANL from the JGl's Production
Genomics Faclility in Walnut Creek, CA. These are stored in easily
retrievable freezer racks. Computer generated re-array lists are gen-
erated for each project to retrieve 2 subclones spanning each finishing
target. Technicians retrieve the plates and place these on the deck of
the Q-Bot for automated and accurate template re-array. A custom
program for the Q-Bot creates skips for controls, duplicate picks to
permit multiple reactions (destinations) for any subclone and fully flex-
ible positioning of destination wells.
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DNA Preps and Reactions

(1) Subclone growth is performed in GeneMa-

- chines HiGro orbital shakers (1) and DNA is
isolated following a solid-phase reversible
immobilization (SPRI) protocol that features
high throughput and low sample cost. Plasmid
DNA released by alkaline lysis is tightly bound
to the surface of carboxyl-coated magnetic par-
ticles, extensively washed, and subsequently
released back into solution. A TiterTek Multi-
drop 384 (2) is used to dispense the lysis solu-
tion. Addition of magnetic beads, buffers and
recovery of DNA is done with Robbins Hydra's
(3). Mixing steps are accomplished with a VWR
vortexer (4) with a custom microtiter plate plat-
form. Washing of plasmid DNA is performed
with a ELx405 Auto Plate Washer (5).
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A specially modified Hydra with 48 syringes
and and custom plate positioner is used for
setting up "half plate" reactions that have the
same set of 48 primers dispensed into two
sets of plasmid subclones (6). This optimizes
the operation of the Q-Bot for selecting two dif-
ferent subclones for sequencing with the same
primers for each target. Cycle sequencing is
performed in 384 well format with MJ Tetrads

(7).

Custom primers are synthesized in
house on a Mermade DNA synthesizer
(1). The Mermade can produce 192 oli-
gonucleotides per day and two units are
in use at LANL. Custom primer reac-
tions are used for providing new
sequence across sequence gaps. As
an alternate to custom primers we are
also using differential extension with
nucleotide subsets (DENS). DENS fin-
ishing reactions are targeted at improv-
ing sequence quality over regions of
known but low quality sequence. DENS
enables primer walking without custom
primer synthesis. The DENS octomer
library is accessed with a modified
Packard robot (2) with custom plate
chilllers and a humidified tent to elimi-
nate evaporation of primers.

DENS Octomer design
NNAXXXXX )
NNCXXXXX | | Library of 1440
NNGXXXXX octomers:
NNTXXXXX |

3 to 6 non-degenerate GCs per
octomer

* Occurrence in human genome
ranges from 1 per 1.2 kb to 1 per
45 kb

» Library size is 1440 octomers
(15 microtiter pl?tes) selected
from 4096 possible (hexamer
specificity)

* Octomers in library are arranged
according to their occurrence in
genome to maximize efficiency.

ustom Primers and DENS

The same octamer primer
3'-GGAAGGNN-5'
anneals at multiple site

3- [cGa 3. [agraceNy] -5
' ~TCAATCCCTTCCATTATTCA---// -— COCTTTCTTCCCTTCOTT TCTCGCCA -3 Template
4481 ' Position #

Differential extension
- at 200C

with only two dNTPs: the intended site is

an | | selected to vyield a
alternative | dATP + dGTP | long extension with
site | tw |

3 ' -ACGIGGAAGGNN] -5

5 ¢ ~TCAATCCCTTCCATTATTCA- -~/ / -~ CGCTTTCTTCCOTTCCTT TOTCGCCA-3 Template
4481 5592 ‘ Position #

Sequencing reaction |

at 600oC,
too high for shorter
: extensions
v v
NO enci
Sequencing| | Seqali(zgglng
pattern | P

Mechanism of DENS. Differential extension of an 8-mer primer
(3-GGAAGGNN-5") using a two-dNTP subset (dATP and dGTP) is
shown at two sites: the selected site (by 8 bases) on the right and an
alternative site (by 2 bases) on the left. At the subsequent 60°C
extension with all four dNTPs, the primer is further extended at the
selected, but not alternative site, where it is too short to anneal.



